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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
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NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1 . ^ This communication is responsive to Amendment filed 9/21/2006 . 

2. (3 The allowed claim(s) is/are 1.3-12, 14-23.and 25-33 (renumbered 1-30) . 

3. □ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

a) □ All b) □ Some* c) □ None of the: 

1. □ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No. . 

3. □ Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
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Paper No./Mail Date . 
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each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 
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EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1 .3 12. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview with 
David Victor (Reg. No. 39,867) on 9/28/2006. 

The claims 23 and 25-33 have been amended as follows: 

23. A computer readable medium including code executed by a processor complex to 
form a consistency group of data, wherein the computer readable medium is implemented at a 
first storage site in communication with a second site, and wherein the code causes operations to 
be performed at the first storage site, the operations comprising: 

receiving a command to form a consistency group with respect to data received at a first 
storage site that is mirrored to a second storage site; 

providing a first data structure indicating updates to the first storage site not included in 
the consistency group that are received after the command; 

providing a second data structure indicating updates to the first storage site in the 
consistency group to be formed; 

transmitting a command to cause data copied to the second storage site that is part of the 
consistency group to be copied to a third storage site; 

receiving indication when the data in the second storage site that is part of the 
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consistency group is copied to the third storage site; 

maintaining a flag indicating which of the first and second data structures to use to 
indicate updates received after the command to form the consistency group; and 

toggling the flag to indicate the first or second data structure not currently indicated by 
the flag, wherein the flag identifies the first or second data structure that indicates updates to the 
first storage site not included in the consistency group. 

25. The computer readable medium of claim 23, wherein the operations further 
comprise: 

detecting a failure at the second storage site; 

determining whether the data in the consistency group was copied to the third storage 
site; and 

copying the updates at the first storage site indicated in the first data structure to the third 
storage site after determining that the data in the consistency group was copied to the third 
storage site. 

26. The computer readable medium of claim 25, wherein the operations further 
comprise: 

copying the data at the first storage site indicated in the first and second data structures to 
the third storage site after determining that the data in the consistency group was not copied to 
the third storage site. 
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27. The computer readable medium of claim 26, wherein the operations further 
comprise: 

merging data indicated in the first and second data structures into either of the first or 
second data structure to indicate data in the consistency group that needs to be copied to the third 
storage site, wherein the other of the first or second data structure into which the data is not 
merged is used to indicate updates to data that is not in the consistency group. 

28. The computer readable medium of claim 23, wherein the operations further 
comprise: 

synchronously copying updates from the first storage site to the second storage site, 
wherein the first and second data structures indicate updates to the first storage site that were 
successfully synchronously copied to the second storage site. 

29. The computer readable medium of claim 23, wherein the first and second storage sites 
are separated by a first distance and the second and third storage sites are separated by a second 
distance, wherein the second distance is substantially greater than the first distance. 

30. A computer readable medium including code executed by a processor complex to form 
a consistency group of updates received at a first storage site, wherein the computer readable 
medium is implemented in a second storage site in communication with the first storage site, and 
wherein the code causes operations to be performed at the second storage site, the operations 
comprising: 
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receiving at a second storage site updates from the first storage site; 
providing a first data structure indicating updates at the second storage site to copy to a 
third storage site; 

receiving a command to form a consistency group; 

using a second data structure at the second storage site to indicate updates received from 
the first storage site after receiving the command that are not included in the consistency group 
to be formed; and 

signaling the first storage site in response to copying the updates in the consistency 
group indicated in the first data structure to a third storage site. 

3 1 . The computer readable medium of claim 30, wherein the operations further 
comprise: 

merging indications of updates in the first and second data structures into the first data 
structure in response to copying the updates in the consistency group indicated in the first data 
structure to the third storage site; and 

indicating in the second data structure updates from the first storage site received after 
merging the first and second data structures. 

32. The computer readable medium of claim 30, wherein the 
operations further comprise: 

continuously asynchronously copying the updates indicated in the first data structure to 
the third storage site. 
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33. The computer readable medium of claim 30, wherein the operations further comprise: 
determining whether the second data structure is being used to indicate updates from the 
first storage site not in one consistency group in response to receiving the command to form 
the consistency group; 

merging indications of updates in the first and second data structures in the first data 
structure in response to receiving the command to form the consistency group and determining 
that the second data structure is being used to indicate updates from the first storage site not in 
one consistency group; and 

indicating in the second data structure updates from the first storage site received after 
merging the first and second data structures. 

Reasons for Allowance 

The following is an examiner's statement of reasons for allowance: 

Claims 1,3-12,14-23, and 25-33, are allowable over the prior art of record. 

As per claims 1,12, and 23, the allowable subject matter of claims 2,13, and 24, have 
been amended into independent claims 1,12, and 23, respectively. 

Claims 8,19, and 30, have been indicated as being allowable over the prior art of record 
as discussed in the previous Office action filed 6/23/2006. 

Claims 3-7,9-1 1,14-18,20-22,25-29, and 31-33, are allowable as being dependent upon an 
allowable base claim. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
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fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shane M. Thomas whose telephone number is (571) 272-4188. 
The examiner can normally be reached on M-F 8:30 - 5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt M. Kim can be reached on (571) 272-4182. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 





Shane M. Thomas 



